Mitochondrial UQCRB regulates VEGFR2 signaling in endothelial cells.
Vascular endothelial growth factor (VEGF) signal transduction is involved in tumor angiogenesis, and the inhibition of this pathway is considered to be a powerful strategy for cancer therapy. We previously showed that small molecules targeting the ubiquinol-cytochrome c reductase binding protein (UQCRB), a subunit of mitochondrial complex III, in tumor cells suppress hypoxia-induced tumor angiogenesis. However, the mechanism by which UQCRB functioned remained unknown. In the present study, we demonstrate in endothelial cells (ECs) that UQCRB enhances VEGF receptor type 2 (VEGFR2) signaling by increasing the levels of mitochondrial reactive oxygen species (ROS). By contrast, terpestacin, a UQCRB targeting small molecule, blocked mitochondrial ROS-mediated VEGFR2 signaling pathways in ECs, thereby suppressing VEGF-dependent angiogenesis in vitro and in vivo. Furthermore, treatment with both terpestacin and bevacizumab, a VEGF signaling inhibitor, resulted in additive inhibition of tumor-induced angiogenesis both in vitro and in vivo. These data demonstrate that mitochondrial UQCRB positively regulates VEGFR2 signaling in ECs and the UQCRB targeting agent could be applied in new therapeutic approaches for human cancer. Inhibiting angiogenesis has been a focus for anti-cancer strategies. Mitochondrial UQCRB enhances VEGFR2 signaling by increasing ROS in endothelial cells. UQCRB inhibitor blocks angiogenesis by suppressing mitochondrial ROS. Findings may provide a new therapeutic approach for human cancer.